Optimization of a method for simultaneous analysis of cell surface phenotype and cell cycle in human bone marrow and peripheral blood leukocytes by flow cytometry: the value of both internal and external standards.
Three different methods for the simultaneous analysis of surface phenotype and DNA quantification were compared. One method, involving the fixation of cells in 70% ethanol, was convincingly superior, both with regard to the CV of the G0G1 peak and the intensity of the DNA labelling. Furthermore, the correlation between the surface antigen densities before and after fixation were high. Experiments evaluating the intraday and the interday variation of the DNA ratio (the mean channel of the G0G1 peak of the sample divided by the mean channel of the G0G1 peak of chicken erythrocytes), documented the former to be small, with S.D. values varying from 0.0 to 0.016, while the latter were considerably higher with S.D. values varying from 0.077 to 0.123. Since the intraday variation of the DNA ratio was consistently low and the interday variation strongly correlated to the position of the red fluorescence test beads, it was possible to minimize the interday variation of the DNA ratio, by calculating the DNA index as the ratio between the DNA ratio of the sample and that of an external control (buffy coat leukocytes). Analyzing normal bone marrow and calculating the DNA index (DI) on the basis of these ratios, the confidence limits of the DI were decreased by more than half the values obtained when DI calculation was based solely on an internal standard, thereby making subsequent ploidy determinations of patient samples more precise. We conclude that this setup of internal and external standards allows accurate determinations of DNA aneuploidy even in an assay where whole cells labelled for surface antigen and DNA content are analyzed.